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UNTA 
CHAPTER(3) 
CHARACTERISTICS OF FLUIDS AT REST. (STATIC FLUIDS 
l. Densitv:( p ) 
Is the mass of the material per unit volume. 


Density ( p) = amm 
olume (Vol) 


ex: Al 2700 kg / m? Ag 10500 kg / m? Fe 7900 kg / m° 
Ta Goiiiigia a t 


-Is the ratio between the density of the material & that of water at th g. 


-Is the ratio between a certain mass of the substance & the my ual volume of 


water at the same temperature. 


- It has no unit since it is a ratio. > 4 


N.B : - Density is a characteristic for the PNA 
- Density is inversely proportiona RS mperature. 


- In mixtures and alloys : m 


(Pe Volk = py vol; + pz via O cust — 
on tions on Density 4 
1. Measuring the density lyte in the accumulator can be used to identify its 


state. As density discharging due to the conversion of H,SO, into PbSO, 
and re-increase ging. 


t of the blood’s density may be used to identify some diseases such as 
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3. Pressure: (P) 
Is the force acting perpendicular per unit area 


P= Ea EA ( Pascal — kgm™s*)—> [MI> Ft) 
A m“ 


- Ifthe force is inclined by an angle (8) to the perpendicular F 


Feos@? 
P= . 
[ F sin 


N.B : Pressure of an elephant’s foot is less than that of a pointed 
healed shoe. 
Camel has broad pads. 
The edge of a knife is sharp. 
The needle is pointed. 


Pressure inside a fluid & how it is measured ( Hydrau sure 
The pressure acting on a point lying on the plane ( X) ea (A ) found at a depth (h ) 
from the liquid surface is expressed as: 


_ weightof theliquidcolunn above( X) 
Area (A) 


P 


P= 
A 


P=pgh i 
m m 


wo vessels ) and is called absolute pressure. 


total pressure exerted on a point inside a static liquid is proportional to its 


depth ( h ) and the density (p) of the liquid regardless to the area ( A ) or the shape 


of the container. 
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- Pressure acts in all directions at a point inside a liquid. 
- Pressure is the same at all points lying on the same horizontal level. 


- The absolute pressure in case of many immiscible liqui 
together in a container is calculated as : P; = P, + P + 


=P,+p gh, 


- The base of the dam's wall must be thicker 


than its top to be able to withstand the N 


pressure to which it is exposed as Pah 


s? 


h 0 h 
surface bottom bottom surface 


2. In d vessels:P — a Pz 
< ian 3 ay 
0 h 0 h 


surface bottom bottom surface 
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*Solved example: 
1. A solid parallelogram of dimensions 5, 10 & 20 cm & density 5000 kg/m’ is placed 


on a flat surface . Calculate its maximum & minimum pressure NO 10 m/s’). 


- 4 
Max, P. = Z „ 510x20x10% x50010 _ 94 yy ae 
A 5x10x10* 


or Pua = pgh „= 5000x10x20x10? = 10° oS 


_ F_5x10x20x10% x5000x10 4 fn 
10x20107 i 


eT ® =the ee N/m? 


\5 =P of the column CD 
=P, + Poa g Ba 


- By mexsumngh,, & haa, the specific gravity of oil can be calculated 
- The device cam be used also to prove that for different liquids to obtam 


1 
a agers PaT 
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*Solved example:- 
1- The cross sectional area of the narrow side of a U tube is 1 cm’, while that of its wide 


side is 2 cm’. The tube is partially filled with water of density 1000 kg/m? 
then a quantity of oil of density 800 kg/m’ was poured in the narrow ae 
its height reached 5 cm. Calculate the height of water upon a level 


between oil & water. 


© 
PS h=0, 8h, > 


2-A U-shaped tube of cross sectional NA an amount of water. 9cm’ of kerosene 
has been poured in one side, so heit t difference of water in the two sides 1s 3.6cm. 
Find the volume of DM: in the other side till the level of water becomes the 


same in the two O y= 1000 Kem” , Op mene =Wkgm” 


i, =800kg/m 


h, =4em 


Vol, = Axh = 2x4=8cm" 
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Atmospheric pressure: 


Is due to the weight of an air column of unit cross-sectional area and height equal to that 
of the atmosphere. can be measured using the Torricellian ( Hg )barometer. 


-Mercury barometer ( Torricelli ) 
- A glass tube , one m. long filled with Hg and inverted 


Vacuum 
in a basin filled with mercury. A 


Air 
pressure 


a space called ( Torncellian space where P = 0 ). 4 4 
- The atmospheric pressure is equal to the pressure 


- The mercury in the tube starts to fall down leaving 


of the mercury column whose height is equal to the 
difference between the Hg levels in and out of the tube. 
- Consider two points ( A ) & ( B ) at the same level .one inside and iw 
O 
tube . 

- Since Pa = Pa =P, 
- Therefore P, = p g h (Hg ) + 0 ( vacuum ) 
-Since h=0.76m & P n= 13595 kg/m’. 


- Therefore P, = 0.76 x 13595 x 9.8 = 1.013 x Oy“ or Pascal. 
N.B: 1 bar = 10° Pascal = 10° N/m”. 


P, = 1.013 x 10° Pascal A W3 x 10° N/m’ = 1.013 bar 
= 760 torr (mm.Hg ) = Wcm.Hg = 0.76 m.Hg = 1 atm.(atmosphere). 
- If the tube is inclined volte of the Torricellian space decreases while the height of 
the Hg column isn, as P a h only regardless to the shape and area of the tube. 


Standard atm ressure: is equivalent to the pressure exerted by a Hg column 
ij i 0.76 m height at 0 °C at sea level. 
de: with Hg „pressure can be calculated as: 


io cm.Hg) + h of a Hg column. 
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Ex: Absolute pressure on the base P; = P, + h = 76 + 10 = 86 cm.Hg. 
IÈ 
*Solved example:- 
1. Find the total pressure & the total force acting upon the base of a tank containing salt 
water whose density is 1030 kg/m? . if the cross sectional area of the tank is Oo” A 


the water height is 1m and its surface is exposed to air. g = 10 m/s 2 & 


P,= 1.013 x 10° N/m”. O 
P ~Pospabe101sx10"+ 100m 10n t= 111a GARD 
F=PxA=1.116x10°x 1000x 10°*=1.116x10°N 


2. In the fig. the cross section of the opened tube (a) of 1 Smis l00cm? a 


Find the absolute force acting on each side of the cubłegontainer whose side 


is 2m long, if water fills it to the top of the tube. 
(P, = 10° N /m’, water density is 1000 kg/m’, A 


F=PxA 


Base = F =(P, + gh)» Side =(10 + Myo: 4.5)x 2° =580000 N 
<9.8 x 3.5)x2° = 540000 N 


Side = F =(P + p g h,)* Side’ = (1 
Top =F =(P +pgh,)» sa SO +1000 «9.8 x 2.5X(2? -100 x10*))= 498750 N 


3. A submarine is located y in sea water, the interior of the submarine is 
maintained at sea le heric pressure. Find the force acting on one of the 
submarine’s wi ;S®ftircular shape of radius 21 cm and whose center is at depth of 
50 m from ele density of sea water is 1030 Kg/m’ ( g=10m/s* ) 

r- @ 
gh- 
ghxar 
=1030x10x 50x 7(21x107) 
= 71350.28N 
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4. The table represents the values of pressures at different depths inside a liquid:- 


pew | ote = ts ts [sf et7 


-Draw a graphical representation to show ( P ) on the ordinate & ( h ) on the abscissa. 
Then find:- 
1. The density of water. 2. Pressure at ( X ). (g = 9.8 m/s’). 


_ AP _ (1.093-1.013)x10° 
a  Shxg (1-0) «9.8 
P, =P. + p gh =1.013x10° +(816.32«9.84) 


=816.32 Kg /m 


P, =1.332x10° N/m =1.332 bar. 


- Devices used to meas 
between that of osed gas and P,. or to calculate the 
absolute pressur an enclosed gas , when knowing P, . 


separate both the gas and air in the U tube is Hg , in case of big 


- The crass section of the tube doesn't affect the pressure. 
- Consider two points ( A ) & (B ) at the same level. 
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when gas pressure < atmospheric 
pressure 


essure > atmospheric 


nen gas pressure- atmospheric 
wh gasy M: P pressure f 


pressure 


Po > P, 
P= Pa +p g Ah 
P, — Pa = pgAh 


used. 


- Note: AP can be calculated in cm Hg as AP= Pg- P Rp in cm Hg, only if Hg is 
- Controlling the quantity of air in the Eustachian ms 


rols the pressure on the ear 


drum. © 
* This is done by swallowing or chewing a KS 


Applications on pressure: 
. Blood flows through arteries ue in a steady flow which 


may change into turbulent oducing noise detected by the 
stethoscope. When the Kady: muscle contracts blood pressure 
is 120 mm Hg & 1 ystolic pressure and when it is 


relaxed ——, es 80 mm Hg and is called Diastolic 
pressure. 


with 
inflated, this leads to the increase of fnction & overheating 


decreases , while it increases when it is under 


2.Asa [ey inflated ( high pressure) the area in contact 


of the tire. ( Measured by the pressure gauge ) 
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-N.B: 
Pressure devices are all based scientifically on: 


1. Two or more points inside the same liquid and affected by equal pressures must be at the 
same horizontal level. 


2. Inside the same liquid P = p g h where p a h and is independent of the skanga area of the 
container. 


1. The density of mercury is 13600 kg/m 3. 
- 13600 kg is the mass of mercury per unit volume ( 1 m3) 


2. The specific gravity of aluminium is 2.7 


- 2.7 is the ratio between the density of Al & that of aor same temperature. 


3. The pressure on a point is 50 N/mz. 
- 50 N is the force acting normally per unit ar 2) around that point. 
4. The atmospheric pressure is equal to 76 


- The atmospheric pressure is equal t ressure exerted by a mercury column of unit area 
and height equal to 76 cm at OoC at s el. 
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2-Give reasons for: 

1. Density is a characteristic for the substance. 

- Because density is the mass of the substance per unit volume which depends on the 
chemical structure ( type & number of atoms & bonds ... ) which differ from a 
substance to another. 

2. Fluids can flow while solids can't. 

- Because Fluids have moderate or weak intermolecular attractive forces & wi 
while solids have closely packed molecules with strong mtermolecular attr 
& narrow spaces so the have definite shapes. 

3. Solids are more dense than liquids. SO 

- Because in solids molecules are closely packed so the mass hides is greater 

than in liquids & density = mass / volume. CS 

4. The edge of a knife is thin. 

- Because P= F / A & as area decreases, pressure incre, 


to become high enough to cut an object. 


* Solved examples: 

1. A Hg manometer is used to measure ssure of a gas inside a container . The Hg 
level in the free side was higher one in the side attached to the container by 36 
cm. Find the pressure of the NS in cm Hg, P, and N/m i 


P, = 1.013 x 10° N/m?’ 5 


b) P = may, = 1.474 P, 
P= Pg? 1.013 x 10° = 1.474 x 1.013 x 10°= 1.493 x 10° N/m”. 


2. If the r R gensity of the liquid in the tank joined to the Hg 
manomeferfis 0.8.Find the pressure at the point A. 
(g = 10m/s .P, = 10° N/m’. pug = 13600 kg/m’). 


P,-F,=—pgAh 
= 107 N 
P, = P, — pgAh=10° — (13600 x10 x 0.2}=72800 oA 


P, = P, + p g h = 72800 + (800 x10 x 4) =104800N/ 2 
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*Density: 
mass 
vol. 


-Specific gravity :( Relative density):- 


-In mixtures and alloys: 


m,=m,+m, OR pVol, = pVol, + pol, 


mg pvolg 


= — — = pgh 


A 
-Absolute pressure:- 


P=P+pgh 
P =76+h 


of a Hg columm 


in cm 


*In case of many immiscible liquids:- F, = P +R +P, +P, 
-Atmospheric pressure:- 
P = Pug Slug 


-Manometers:- 
AP=P,-P,=zpgh 
AP = F, incm Hg - 


on 


g =+ Ahy, incm. 
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Pascal’s principle: 
If any pressure is applied to an enclosed liquid, it is transferred undiminished to all 


the points of the liquid as well as to the walls of container. 


- If the liquid compressed below the piston is exposed to 


F ; 
a pressure ( R a ) due to weight of the piston then the pressure 


- When the pressure is increased by ( AP ) on the piston 


any point in the liquid becomes: P; = P, +P); +p gh WP 


the pressure on any point in the liquid will increase en 
same value to become P, = P, +p g h + P, + APC), increase of weight on the 


on increases 
| Pressure in the quid 


as liquids are incompressible. 


- N.B: The increase can't be observed N can't flow. 


The hydraulic press: 
- Used to magnify a s forge and carry heavy loads. 
- A small force is Se) on the small piston 
of area (a) e pressure by ( AP ) 
mitted undiminished to the 


Mechanical advantage 


is the ratio between the resulting force & the applied one. 


* can be calculated as: - the ratio between the mass carried by the large piston & the one 
acting on the small one = the ratio between the surface area of the large piston & that of the 
small one = the ratio between the square of the radius of the large piston & that of the small 
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one = the ratio between the square of the diameter of the large piston & that of the small one 
= the ratio between the displacement of the small piston to that of the large one. = The ratio 
between the speed of the small piston to that of the large one. 


- Since the volume of the liquid displaced from the small piston ( s ) is equal to the one 


- For a group of presses 


F, 
Ww . 

- Efficiency of a press = — «100 = E y 
w, Is 


ged 


- For an ideal press, efficiency = 100 % shee o output = work input 


- N_B:- For an ideal press t= i x» "el 


- A press may not respect P, inciple if it contains some air bubbles. as 


gases are compressible it leaks leading to a liquid outflow. 


- For a press to be vi ‘ium (pistons stop moving) the pressure at two points 
t 


at the same hopi vel inside the liquid must be equal. and it is not a must 
that both pi (ey the same level to achieve this. 


S 


Applications on Pascal’s principle 
wic press is used to magnify a small force to carry heavy loads. 
ulic brakes are used in cars. 


werful hydraulic pistons are used to compress & shape metals. 


1- What is meant by: 
1. The mechanical advantage of a press is 80. 


- 80 is the ratio between the resultant force & the applied one. 
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2. The efficiency of a press is 80 %. 
- 0.8 is the ratio between the output work to the input work of the press. 


2- Give reasons: 


1. Hydraulic presses can lift large loads while acting upon them with (a 


- Because according to Pascal's principle, pressure is transmitted undiny through 


liquids and f/a = F/A so by increasing the area, the resultant force js ified to keep 


the pressure constant. 
2. In the hydraulic press, the motion of the small piston erin that of the 


large one. 
- Because the liquid is incompressible so the volume gagplaced from the small piston = to 
the one reaching the large piston & as A/a = s /S f 1/ S The displacement of the 


small piston is greater as its area is smaller. > 


* Solved examples: V 
. The area of the small piston of a press is oe a force of 100 N acts on it & the 
area of the large piston is 800 cm? & m/s“. Calculate: 


a) The mechanical advantage of 


. For the shown hydraulic press, the mass of the large piston 
is 1300 Kg and its area 0.2 m°. The small piston has a 
negligible mass & area 30 cm’. Calculate the force applied 
on the small piston necessary to maintain equilibrium. 


( Pu = 780 Kg/m , g =9.8m/s"). 
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P, =B 
pgh+ d 
a A 

_ 1300x9.8 


F 
0.2 


780x9.8x3.5+ p= 
30x10“ 
f =110.83N 


Guide rules for problems 


*Pascal’s principle: 
-Hydraulic press:- 


1- Choose the correct 
1. In the hydraulic press ‘the\ratio between the resultant force to the applied one is ...... 


( 1 — less thai g ater than | ) 
the ratio between the resultant pressure to the applied one is 


l — greater than | ) 


3. In the hydraulic press the ratio between the output work to the input one is ....... 


( 1 — less than 1 — greater than 1 ) 
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UNIT ( 3 ) HEAT CHAPTER ( 5) GAS LAWS 


+ Brownian movement :- (random movement). 

- Illuminate a glass box by a strong light. 

- Introduce smoke in it and observe by the aid of a microscope the motion of graphite 
particles. We observe that they move randomly. 

- The particles of air moving in all directions in a vibratory and tran: NS motion at 
different velocities collide against the graphite particles. When cdffiston on one side is 
stronger than the other the last moves. SO 

- Gaseous molecules always move randomly ( in a hap ion ) 


— 
colliding against each other and against the walls of contaisfer elastically Nay a, 
i > 


occupying its volume. , Qy 


- A jar containing ammonia gas of low is inverted on the one containing hydrogen 
chloride’Bes óf higher density. 


- A white cloud of NH sche imnonium chloride) is formed along the tubes. 


- Although HCI is more d it MOves up diffusing in the intermolecular spaces of NH 3and 
rsa so they combine to form NH 4Cl. 


-Intermolecular sp ound between the molecules of gases and weak intermolecular 
allow them to move randomly in all directions. 
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To study the relation bet volume (vol). pressure ( P ) of temperature ( t ) of a gas. one of 
the three variables must be fixed at a time. 
1- Relation between Vol. and P. at constant (t°) 
2- Relation between Vol. and t° at constant (P. ) 
3- Relation between P. and t° at constant (Vol. ) 
l- Relation between Vol. & P. at constant t:- Boyle's law: 
* Exp:- 
1- Open the tap of the burette B after filling the tube A with Hg. 
2- Move A up & down until the Hg level becomes equal in both 
A and B , then measure the volume of air in the burette Vol ; 
whose pressure P, = P , after closing the tap. 
3- Raise the tube A up and measure the new air volume Vol, of 
pressure Pa = Pa+ pgh. 


4- Move the tube A down & measure the volume of air in the b 
V 3 of pressure P; = Pa- pgh. 


5- Repeat step 3 & 4 for several times & draw the eine; Vs bed 


Voltas}  & or 


Bovle’s law :- 


“For a certain mass of gas, its volume is ly proportional to its 


pressure provided that its temperat is tonstant”. Vol 
N.B:- CaCl, is added over Hg to dry Ne 
- The motion of the tubes must low to keep t° constant. P 
e on the volume at constant P: 
m equal Vol. of different Gases :- 
mes fitted with 2 narrow glass tubes each containing a 
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- Fill one with O & The other with CO). 
- Dip both flasks in a hot water bath. 
- We observes that the Hg threads move similarly in both. 
- This proves that equal volumes of different gases kept 
under constant pressure expand similarly for a similar t° rise. 
- These are said to have the same coefficient of cubic expansivity. C 
* Coefficient of cubic expansivity (Oya): X 
“Is the amount of increase in a unit volume of a gas at 0°C if its t° is raised by at 
constant pressure” 
- The coefficient of cubic expansivity Oya- 
~. AV depends on :- 
At (change of t°.) 
Vao c ( Volume of the gas at 0°C) 
and it was found experimentally that :- 
AVaaVa0® & AVaaAdt 
A Va AVO At (cy) is the constant ) 
` Vol 


( Relation between the volume andémperature of a gas at a constant pressure): 


- get a glass tube 30 cm. 1 ‘mm in diameter closed from its 


skan okt 
lower end. 


- A Hg ( H SO; introduced to trap air . dry it 
& keep its pressure @gfstant. 


ras 
ervelege 


- The tube i ed in a jar full of ice starting to melt (at 0°C). 


- KCN length of air column, this is proportional to its volume 


( Vee since its cross section is uniform. 


- Remove ice & water & start passing vapor at 100°C through the jar. 
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- Wait for a while & then measure the length of the air column. (Vu 100 €). 


Fe -Pa Fa 1x -Fa AL... an 


* -F 00-0 F,,x100  100AZ, 


> E PON a eo NC 
273 f 


M.B: Precautions while performmg Charles experiment: O 
L. The narrow tube must be ofa uniform cross sectional areA(fo\be able to 
substitute the volume by length and facilitate the c ion of apa- 
2. Use a dryimg agent to remove water vapour which is an ideal gas from air. 
3. Do not measure the volume (length) unless id drop rests 
aN is constant = P, . 


Charles’s law:- S 


“For a certain mass of gas, its D reases by 5 — a its 


volume at 0°C for each degre in temperature provided 
that its pressure is kept 


air is fitted with a U shaped tube containing Hg. 
of the tube has the same level. (fig. a) 


= ae 
Mo pt 


- Put the flask m a hot water bath, the gas expands and pushes the Hg which rises up m 
branch B ( fig. b). 


- Add Hg to get the Hg in A back to its initial level. 


ee 


Scanned by CamScanner 


- Now the Hg level at B is higher than that at A by ( h ) cm. which proves that the 
pressure of gas increases by heating ( fig. c). 

- Repeat the experiment several times using equal volumes of different gases. 

- We find that different gases increase their pressures similarly, for similar t° rise 


provided that their volumes are kept constant. 


* Coefficient of pressure ansivity at constant Vol. 
n.. by 


“Is the amount of increase in the unit pressure of a gas at 0°C if its t* 
1°C at constant volume. 
- The coefficient Bp :- "~ AP depends on Po & åt. O 
Where å PaP, & APa At 
~. APa Po At 


Relation between the pressure and te e of a gas at a constant volume): 


- Jolly’: instrument: ( Gaseous EN 


- It consists of: 


-A flask filled to 1 ofits A 
7 


- The flask is connected! e (B) which is connected through a rubber tube to 


a while to allow the t° of the dry 
air inside the tube to reach 0 °C. 
3-Move the tube C up & down until the Hg 
in tube B reaches a certam point ( x ). 
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4-Measure the difference of He levels in B & C, this is called (h ). 
5-Pressure of air in the flask is calculated as: 
Po=P,-peghor(P,—h) 

6-Place the flask in boiling water & wait for a while 

until air reaches 100 °C. 
7-Move C until the level of He in B returns to the same 

point ( x ) to keep the vwohime of the gas constant. 
8S- Measure the difference im He levels between B & C call it ( h, )- 
9-The pressure of air is mow calculated as -- 

Pio = P, + Pgh, or (P,=+h, 


N.B -:- p for all gases = =5 for each degree rise in t°. 


Gwe = Be for all gases. 


* Pressure's law :- 


V 


“ For a certain mass of gas, the press Nane: by = of its value at 0 °C, for 


each degree rise in temperatureQÐvi d that the volume is kept constant.” 
xm . Í 


¥, 


Ea can find that :- 
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The extension of both graphs will intersect with the t° axis at - 273°C which is equivalent 


to 0° Kelvin or (absolute zero) : temperature at which both volume and pressure of a gas 
vanish theoretically. 


N.B :- The gas doesn’t reach this t° practically since it hquefies & solidifies before 
reaching it. WO 
-273° C = 0° Kełvin. O 
0°C=273°K O 


100 ° C = 373 °K. 
T°K =T°C +27. 


-. Vola T (volume a a te t°). 
+ Charles's law :- 


- At constant pressure Q of a fixed gaseous mass, is directly proportional to 
its temperature on im scale. 


-From graph 2. 


=P a T ( pressure & absolute t° ) 
+ Pressure’: law:- 


- At constant volume the pressure of a fixed gaseous mass is directly proportional 


to its temperature on the Kelvin scale. 
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= General gas law: 


-Vaa + Boyi a law. & VaaT 
A 


m T 
-Vaa > 


P 
=- Constant 


General gases law. 


N.B :- The law is applied on ideal gases when- 
- T° is in Kelvin. ( absolute temperature). 
- GastsatS TP. ( P = 76 cm He , T = 273 °K }) 
- Va P = constant T. 
Constant = R=8.31 J/mole °K & is known as 


*= Rules deduced from the 


the general gas law can be written 


K 


-In case of leakage or intro So gasin a comtainer : 


-- = wen = = ¥ol ol and asVol_ iscons tant then 
aT. mT; m, T, 2 


S 
yY 
& 
© 


Charles's law 
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-In case of mixing: 


a 
or [P Fol + P Vol, = P Vol, 
+ Remember:- 


l- What is meant by: 
Duce 
—f&'. O 


1. The coefficient of volume expansivity of a gas = = 


; is the amount of increase in the unit volume of the gas than Qua: 


each degree nse in temperature , provided that pressure is k stant. 
= 


2. The coefficient of pressure expansivity of a gas is 0. 
the gas than its pressure at 0°C 


- 0.00366 is the amount of increase in the unit pres 
Če y eimai 


for each degree nse in temperature , provided 
3. The universal gas constant =8.31 J/mole"K 


- 8.31 J is the heat energy needed to raise fitet 


c 


* Solved examples: © 
1. If the volume of a gas 10°5% 450 om’, What will be its volume at 91°C given that 


f one mole of a gas by one “K. 


pressure 15 cons 
i E $0 m 
5 “To, T, “Fol, “914273 


-mc 
© 


_ Fol 


Scanned by CamScanner 


2. If a half liter of H , is heated from 10° to 293 °C find its final volume. 


05  10+273 
Vol, 293+273 -- Volz =1 liter. 


3. If the pressure of a gas is 59.8 cm Hg at 26 °C, what will be its press Q- at 
a constant volume ? 


P T, 59.8  26+273 
RT R UBom 7 H2Semte 


O 


4. If the volume of a gas is 380 cm’ at 27°C & ar Find its volume at STP. 


VolP _ VolP, 380» 2 <76 l i 


5. 15 liters of N , at 12 cm H liters of O , gas at 50 cm He. If both are placed 
together in a closed ve lume 5 liters , find the pressure of the mixture if the t ° 


is Kept constant. 
* After mixing eacee: occupies a volume of 5 liters. 


. i ı = Pz Vok For O 2 :- P; Vol; = Pz Vol: 
2x15=P:x5 10 x 50 = Px 5 
P, = 36 cm Hg P, = 100 cm Hg 
Pr=P;+P:=36+ 100 = 136 cm Hg. 
(P,Vol,=P , Vol, +P, Vol) 
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Guide rules for problem: 


Vol, ¢+273 T, 


` Vol, ¢,+273 T, 


A Foi a Fog wo — Vay Fa no -Faa ALa -AL 
" Fol, At "Fy (100-0) =F, *100 100 AL, 


, 


È tem ££ 
Pressure `s law Bem T 
= AP Raa -P, 
?  Poåt P x100 
Absolute temperature: T° K =T°C +273. 
General gas law: R Vn „PFa: 
T, F. 


1 


R 


aR O 


General gas law in terms of density: 


P: 


In case of leakage or npg pate cean = 


In case of mixing gases in one contamer: P KON > Vol, = P, Vol, 


,_ P Vol, P Vol, P Vol, 
In case of mixing cane“ +S — ae 


l- Complete: Vy 
1. The normal body tempera is _¥_° k, while the boiling point of water is 
2. The quantity of materia ing a number of particles called Avogadro's number is 


Scanned by CamScanner 


